Somatically mutated regions of immunoglobulin on human B-cell lymphomas code for peptides that bind to autologous major histocompatibility complex class I, providing a potential target for cytotoxic T cells.
Lymphoma-derived immunoglobulin idiotype (Id) is a well-characterized, tumor-specific antigen on B-cell malignancies. Immunotherapy using lymphoma immunoglobulin can lead to clinical responses mostly associated with anti-Id antibody. We cloned the Id from B-cell lymphomas, sequenced them, and used bioinformatics to select autologous MHC class I binding peptides from somatically mutated regions of the lymphoma Id. Peptides from patients who were HLA-A1, HLA-A2, HLA-A3, or HLA-A11 positive were analyzed in the T2 stabilization assay and a competitive peptide-binding assay. By both methods, approximately half of the peptides analyzed, regardless of HLA type, bound with intermediate or high affinity. Peptide binding affinity was similar to viral peptide sequences known to provide targets for cytotoxic T cells. Further investigation of lymphocyte responses to stimulation by autologous Id peptides versus Id peptides from other patients revealed that three of five patients in complete remission or with low volume, stable disease responded to self-peptides by IFN-gamma secretion greater than that seen with non-self peptides, whereas none of five patients with progressive disease responded to their own lymphoma Id. We have shown that mutated regions of lymphoma Id contain MHC class I binding peptides that are potential targets for cytotoxic T cells. Immunotherapy using the tumor-specific mutated regions from lymphoma Id avoids the need to break innate tolerance toward the germ-line protein sequences present on normal and malignant B cells.